Change in pH-dependent membrane insertion characteristics of trichosanthin caused by deletion of its last seven C-terminal amino acid residues.
Trichosanthin (TCS) is a type I ribosome-inactivating protein (RIP) that can selectively kill some types of cells at low concentration (0.1-1 nM). The pH-dependent membrane insertion ability of TCS makes it possible that the internalized toxin avoids degradation in lysosomes and further undergoes transportation into the cytosol by some still unidentified mechanism. Here, we show that deletion of C-terminal residues affects interactions of modified TCS (C7-TCS) with lipids and reduces its pH-dependent membrane insertion ability. Fluorescence measurements indicate that at low pH C7-TCS undergoes profound conformational changes that causes exposure of a hydrophobic region and leads to oligomerization of the C7-TCS molecules. The results suggest that the membrane insertion of TCS at low pH might be important for translocation of TCS into the cytosol, which is important for exertion of the RIP activity of TCS. Deletion of the last seven C-terminal residues of TCS would reduce both its RIP activity in vitro and cytotoxicity in vivo, with the degree of decrease being more significant for the cytotoxicity in vivo.